Background and Purpose: Chronic constipation and encoporesis present many psychosocial problems for patients and their families. Therapy with the antegrade continence enema was initially described by Malone in 1990. We present a series of patients in which a Malone antegrade continence enema was created laparoscopically.
INTRODUCTION C
HRONIC CONSTIPATION AND FECAL INCONTINENCE present multiple psychosocial issues for children and their families. Spina bifida, anorectal malformations, Hirschprung's disease, trauma resulting in spinal injury, and idiopathic constipation can lead to encoporesis. Since Malone and associates introduced the antegrade continence enema in 1990, 1 more than 100 cases have been reported in the literature 2 to substantiate the view of the Malone antegrade continence enema (MACE) as an effective treatment for children with fecal incontinence and intractable constipation. As modifications are placed on the original procedure, the role of laparoscopy and the MACE continues to rise. 3 We present a series of patients in which the MACE was created laparoscopically. 
PATIENTS AND METHODS
Between July 1998 and May 1999, eight patients between 2 and 15 years of age underwent a laparoscopic MACE procedure. Three patients had anorectal malformations, four had idiopathic constipation, and one had neurogenic constipation. Success was judged according to the criteria set forth by Curry, Osborne, and Malone. 4 Six of eight patients received a preoperative bowel preparation with polyethylene glycol electrolyte solution, and all received a preoperative dose of intravenous antibiotic. Using an open Hasson technique, a 5-mm laparoscope was placed at the umbilicus. A second 5-mm port was then placed in the right lower quadrant for exteriorization of the appendix. This trocar was tunneled medially to create an extraperitoneal tunnel for the appendix as described by Philip and Nicholas. 5 The appendix was delivered through the right lower quadrant port site and matured as originally described by Malone 6 (Fig. 1) . Prior to maturation, an 8F Foley catheter was placed in the stoma, which remained in place for 2 to 4 weeks. The average operating time for the laparoscopic procedures was 80 minutes.
Postoperatively, the patients were immediately started on a daily regimen of saline enemas, 50 mL twice a day, which were increased to 100 mL per year of age at 1 week postoperatively. Subsequent modifications were made to the amount, frequency, and content of the enemas on the basis of the individual results.
RESULTS
Using the criteria set forth by Malone, five patients are a full success, one patient is a partial success, and two patients are failures. Both failures are less than 5 years of age and have anorectal malformations. Seven of eight families were either extremely satisfied or satisfied with the results, including the family of one of the failures. There was one incident of stomal stenosis and leakage. One patient required conversion to an open procedure because of nonvisualization of the appendix secondary to adhesions.
The partial successes is a 6-year-old child with chronic constipation. The patient continued to have occasional rectal leakage and persistent constipation despite the MACE. The patient also leaked at the stoma. The patient underwent a laparoscopic cecal plication and a laparoscopically assisted sigmoid colectomy for a severely redundant colon and is now without stoma leak. The child has stools regularly without soilage.
DISCUSSION
The MACE procedure has become an accepted form of treatment for children with fecal incontinence and chronic constipation, with its primary indication being neurogenic overflow fecal incontinence. 7 Its value in patients with chronic constipation is evident, although some reports suggest that it is less effective. 4, 7 In our series, three of four patients treated for intractable constipation had full success, with the fourth being a partial success. The families of these patients were all satisfied with the results of the procedure.
Patient selection for the MACE is critical. The two failures in our group resulted from noncompliance. Both the patient and family need motivation to obtain satisfactory results. The child and family must perceive the incontinence or constipation as a problem in order for the MACE to be successful. Failures attributable to noncompliance are often seen with young children. 4, [7] [8] [9] Curry and associates 8 reported a failure rate of 70% in children under 5 years of age but only a 24% failure rate in older children regardless of the diagnosis. Our data confirm this point, as the two failures were ages 2 and 5 at the time of surgery. Therefore, caution needs to be taken when creating a MACE for children under the age of 5 and for patients from families without a full commitment.
CONCLUSION
Laparoscopy offers a minimally invasive approach to the MACE. This procedure can be performed with results comparable to those of the open technique. 3 Other minimally invasive techniques exist, 10 but no TASHJIAN ET AL. 
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long-term external device is required with a laparoscopic MACE. Conversion to an open technique can always be made if technical difficulties are encountered. With careful patient selection, a MACE can be created laparoscopically with satisfactory results, while sparing the patient a laparotomy.
